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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the magnetooptic element which 
has a large Faraday rotation angle and is easily increased in area and suited 
to a display although a general magnetooptic material is used. 
SOLUTION: This element is equipped with a couple of multi-layered films 
3 and 4 across a transparent magnetic layer 2 by stacking a transparent 
magnetic layer 2 and two kind of many transparent dielectric films 9a and 
9b differing in refractive index alternately; and then incident light is 
reflected repeatedly in the multi-layered films 3 and 4 to cause a localizing 
phenomenon wherein the energy of the light is accumulated in the 
transparent magnetic layer 2 and thus the magnetooptic effect of the 
transparent magnetic layer 2 is increased to increase the Faraday rotation 
angle. In addition, a couple of polarizers 7 and 8 are arranged on the 
external surfaces of the multi-layered films 3 and 4 to display a 
high-contrast image. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magneto-optics element characterized by having the multilayer of the couple to which the laminating of a 
majority of two kinds in which a refractive index differs from a transparent magnetic layer of transparent dielectric films is 
carried out by turns, and which pinches its aforementioned transparent magnetic layer, and the polarizer of the couple 
arranged by the external surface of these multilayers. 

[Claim 2] The magneto-optics element characterized by having a transparent magnetic layer, the multilayer by which the 
laminating of a majority of two kinds from which a refractive index differs of transparent dielectric films was carried out by 
turns, and they were arranged in the whole surface side of the aforementioned transparent magnetic layer, the polarizer 
arranged by the external surface of this multilayer, and the reflecting layer of the aforementioned transparent magnetic layer 
arranged in the side on the other hand. 

[Claim 3] A transparent magnetic layer is a magneto-optics element according to claim 1 or 2 characterized by being formed 

of the ultrafine particle and binder of the magnetic substance of 1000A or less of mean particle diameters. 

[Claim 4] A transparent magnetic layer is a magneto-optics element according to claim 1 , 2, or 3 characterized by being 

formed in the direction perpendicular to a multilayer of the magnetic material which has a magnetic anisotropy. 

[Claim 5] The membrane formation process which is made to carry out the laminating of a majority of two kinds from which a 

refractive index differs of transparent dielectric films by turns, and forms the 1st multilayer on a transparent substrate, After 

performing continuously the membrane formation process which is made to carry out the laminating of a majority of two 

kinds from which a refractive index differs of transparent dielectric films by turns, and forms the 2nd multilayer the 

membrane formation process which forms a transparent magnetic layer on this 1st multilayer, and on this transparent magnetic 

layer, The manufacture method of the magneto-optics element characterized by sticking a polarizer on the external surface of 

the aforementioned transparent substrate and the 2nd multilayer of the above respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the magneto-optics element suitable for the 

application to a display, and its manufacture method. 

[0002] 

[Description of the Prior Art] Conventionally, the magnetic substance in which the magneto-optical effect (the Faraday effect 
or magnetooptic Kerr effect) is shown is used for a magneto-optic disk, and informational writing and reproduction of it are 
enabled. In addition, a picture is written in using the magnetic head to this transparent magnetic substance using the 
transparent magnetic substance in which the magneto-optical effect is shown, and the application to the display on which a 
picture is displayed by the existence of Faraday rotation by making light irradiate is also considered. 
[0003] Producing the magneto-optical effect from the difference in the electron transition started by the right and the 
left-handed circularly-polarized light is known here. The attempt which this difference is enlarged [ attempt ] and increases 
the magneto-optical effect is reported by reference "the indicator for enlarging the magneto-optical effect" (the Magnetics 
Society of Japan, Vol.8.No.5, 1984 p.366-370) (it considers as reference 1) etc. 

[0004] As the 1st attempt, when Ba ferrite is used, there is a way Co replaces Fe in BaFe 12019 (for example, it considers as 
the "Proc.Int.Symp.on OpticalMemory.1987 Japanese Journal of Applied Physics and Vol.26(1987) Supplement 26-4 
pp23-26" inner "Ba-Ferrite Magneto-optical Recording Media" reference - reference 2). Although based also on the amount 
of substitution of Co in the case of this method, it is checked that the Faraday effect increases several times. 
[0005] As the 2nd attempt, although it is an element substitution method similarly, there is a method of replacing a part of rare 
earth ion of iron garnet with Bi (3+) ion (p. 368 reference in reference 1). Also in this method, it is known that a 
Faraday-rotation angle will increase. In addition, since the absorption coefficient of a visible region hardly increases, it is 
convenient for improvement in contrast in a display. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when based on the 1st Co substitution method, the wavelength region 
where an effect increases is 700-800nm, and is almost ineffective in 500-700nm (500-600nm grade is the wavelength region 
most sensed by human being's eyes) of wavelength regions required as a display as indicated also in reference 2. Moreover, in 
order to manufacture using an epitaxial grown method, there is also un-arranging [ that a substrate receives restrictions or it is 
needed that substrate temperature is an elevated temperature as unusually as 600 degrees C or more ]. 
[0007] Although the wavelength region which a Faraday-rotation angle increases is convenient near 520nm when based on 
2nd Bi (3+) ion substitution method, the substrate temperature demanded in a manufacture process is an elevated temperature 
of 600 degrees C or more, and it is difficult to produce the thing of a big area, and when attaining application-ization to a 
display, it is not desirable. 

[0008] Moreover, the Faraday-rotation angle in the case of 1 -degree [/micrometer ] place and Bi substitution garnet of the 
Faraday-rotation angle in the case of Ba ferrite is 6-degree [/micrometer ] place. Since it is about one contrast in the 
above-mentioned 6-degree [/micrometer ] place, if it can do a Faraday-rotation angle 10 degrees [/micrometer ] or more as an 
object for a display, a certain thing is desirable [ the one of contrast where a Faraday-rotation angle is possible larger is good, 
and ], when application on a display is considered micrometer 20 degrees /or more. Therefore, the conventional method of the 
enhancement effect of a Faraday-rotation angle is inadequate. 

[0009] On the other hand, in the case of Bi substitution garnet in the 2nd method, it is not as a thin film and can manufacture 
using the powder of 1000A or less of mean particle diameters produced by the coprecipitation method. In this case, it is not 
necessary to consider as an elevated temperature at the time of element production, and if even a uniform application is 
possible, large-area-izing is also possible, although a binder and a substrate are needed. However, although the permeability 
of light is good when the Faraday-rotation angle per unit thickness decreases and only the part of a binder makes powder the 
particle size of 1000A or less as compared with the case where it is based on a thin film, reduction of the permeability by 
dispersion of light is not avoided rather than the case where it is a thin film. 

[0010] If the thickness is thickened as a generality in [ any ] the magnetic substance, although a Faraday-rotation angle will 
increase, since the permeability of light falls, a magneto-optics element from which a thin and big (it being got blocked and 
permeability being good) Faraday-rotation angle is acquired is desired. 
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[00 11] Then, using a general magneto-optics material, this invention can acquire a big Faraday-rotation angle, can attain large 

area-ization etc. easily, and aims at offering the magneto-optics element suitable for application on a display. 

[0012] Furthermore, the structure of increasing a Faraday-rotation angle aims at offering the magneto-optics element obtained 

simply and its manufacture method. 

[0013] 

[Means for Solving the Problem] The magneto-optics element of invention according to claim 1 was equipped with the 
multilayer of the couple to which the laminating of a majority of two kinds in which a refractive index differs from a 
transparent magnetic layer of transparent dielectric films is carried out by turns and which pinches its aforementioned 
transparent magnetic layer, and the polarizer of the couple arranged by the superficies of these multilayers. Therefore, since 
the transparent magnetic layer has structure sandwiched by the multilayer of the couple by the transparent dielectric film, the 
localization phenomenon in which a multiple echo arises in a multilayer and the luminous energy is stored in the transparent 
mag netic layerbetw een multilay ers produces the light which carried out incidence. That is, if the matter layer (transparent 
magnetic layer) of a refractive index which is further different at the center of the multilayer by two kinds of transparent 
dielectric films from which a refractive index differs is arranged, the phenomenon which light localizes in a main matter layer 
will arise. Consequently, the magneto-optical effect of a transparent magnetic layer will increase, and a Faraday-rotation angle 
will increase. In addition, since the polarizer of a couple is arranged by the superficies of a multilayer, the high image display 
of contrast becomes possible. Under the present circumstances, it is not necessary to use the special transparent magnetic 
layer using element substitution etc., and the usual transparent magnetic material is sufficient, it is not necessary to also make 
especially substrate temperature into an elevated temperature, and large-area-izing is also easy. 

[0014] The magneto-optics element of invention according to claim 2 was equipped with the transparent magnetic layer, the 
multilayer by which the laminating of a majority of two kinds from which a refractive index differs of transparent dielectric 
films was carried out by turns, and they were arranged in the whole surface side of the aforementioned transparent magnetic 
layer, the polarizer arranged by the superficies of this multilayer, and the reflecting layer of the aforementioned transparent 
magnetic layer arranged in the side on the other hand. Therefore, although increase of the magneto-optical effect and the high 
image display of contrast become possible like the case of invention according to claim 1, since it is reflected by the reflecting 
layer and outgoing radiation of the light which carried out incidence towards the transparent magnetic layer from the 
multilayer side is again carried out through a transparent magnetic layer and a multilayer, the enhancement effect of a 
Faraday-rotation angle is doubled. 

[0015] In the magneto-optics element according to claim 1 or 2, the transparent magnetic layer is formed for invention 
according to claim 3 of the ultrafine particle and binder of the magnetic substance of 1000A or less of mean particle 
diameters. Therefore, since it becomes the interface structure of the state of the contact surface with a multilayer becoming 
smooth, and being [ air ] hard to enter and the loss of light is lost while a transparent magnetic layer can be formed thinly and 
the transparency improves, eye ******** for making light localize becomes certain, and can realize increase of a 
Faraday-rotation angle simply and certainly. 

[0016] Invention according to claim 4 is formed in the direction where a transparent magnetic layer is perpendicular to a 
multilayer of the magnetic material which has a magnetic anisotropy in the magneto-optics element according to claim 1 , 2, or 
3. Therefore, since the Faraday effect arises when light and spin are parallel, by forming a transparent magnetic layer in the 
direction perpendicular to a multilayer using the magnetic material which has a magnetic anisotropy, when writing in a 
transparent magnetic layer based on image information, a big Faraday-rotation angle is acquired, and a good display can be 
performed. 

[0017] The manufacture method of the magneto-optics element invention according to claim 5 The membrane formation 
process which is made to carry out the laminating of a majority of two kinds from which a refractive index differs of 
transparent dielectric films by turns, and forms the 1st multilayer on a transparent substrate, After performing continuously the 
membrane formation process which is made to carry out the laminating of a majority of two kinds from which a refractive 
index differs of transparent dielectric films by turns, and forms the 2nd multilayer the membrane formation process which 
forms a transparent magnetic layer on this 1st multilayer, and on this transparent magnetic layer, The polarizer was 
respectively stuck on the superficies of the aforementioned transparent substrate and the 2nd multilayer of the above. 
Therefore, since the 1st multilayer, a transparent magnetic layer, and the membrane formation process of the 2nd multilayer 
are performed continuously, a laminated structure can be formed without air etc. completely entering into the interface of a 
transparent magnetic layer and a multilayer, production of the ******** structure for making light localize becomes certain, 
and increase of a Faraday-rotation angle can be realized easily. 
[0018] 

[Embodiments of the Invention] The gestalt of operation of the first of this invention is explained based on drawing 1 . The 
magneto-optics element 1 of the gestalt of this operation is formed as a sandwich structure whose transparent magnetic layer 2 
of this was pinched focusing on the transparent magnetic layer 2 with the multilayers 3 and 4 of a couple, the transparent 
substrates 5 and 6 of a couple, and the polarizers 7 and 8 of a couple. The aforementioned multilayers 3 and 4 are formed as 
the structure to which the laminating of a majority of two kinds from which a refractive index differs respectively of 
transparent dielectric films 9a and 9b was carried out by turns. 

[0019] Since the transparent magnetic layer 2 has structure sandwiched by the multilayers 3 and 4 of a couple according to the 
magneto-optics element 1 of such composition, a multilayer 3 and the localization phenomenon in which a multiple echo 
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arises in four and the luminous energy is stored in the main transparent magnetic layer 2 produce the light which carried out 
incidence into the magneto-optics element 1 . That is, if the transparent magnetic layer 2 of a refractive index which is further 
different at the center of the multilayers 3 and 4 by two kinds of transparent dielectric films 9a and 9b from which a refractive 
index differs is arranged, the phenomenon which light localizes to the main transparent magnetic layer 2 will arise. 
Consequently, the magneto-optical effect of the transparent magnetic layer 2 will increase, and a Faraday-rotation angle will 
increase. In addition, since the polarizers 7 and 8 of a couple are arranged by the superficies of multilayers 3 and 4, the high 
image display of contrast becomes possible. 

[0020] Although the transparent magnetic material which shows the magneto-optical effect generally conventionally used here 
as a material of the transparent magnetic layer 2 is sufficient, it is desirable to form for example, by the ultrafine particle and 
binder of the magnetic substance of 1000A or less of mean particle diameters. As an ultrafine particle of the magnetic 
substance of 1000A or less of such mean particle diameters, Fe, Co, nickel, the ultrafine particle of these alloys, or the 
ultrafine particle of a rare earth iron garnet can be used, for example, the ultrafine particle of oxides, such as a cobalt ferrite 
and Ba ferrite, FeB03, FeF3 and YFe03, and NdFe03 etc. -- if it is an ultrafine particle even if it is a big material of form 
birefringence, it can use In addition, ultrafine particles, such as MnBi, MnCuBi, and PtCo, can also be used. If the ultrafine 
particle of 1000A or less of mean particle diameters is used, the contact surface with the multilayers 3 and 4 arranged in both 
sides of this transparent magnetic layer 2 will become very smooth, and can produce thinly transparent magnetic layer 2 the 
very thing, and its transparency of the will improve. When using the ultrafine particle of a rare earth iron garnet especially, 
and a magnetic anisotropy can be given in the direction (the direction of a laminating) perpendicular to multilayers 3 and 4 by 
the reverse magnetostrictive effect and it applies to a display, a big Faraday-rotation angle is acquired and it is desirable. That 
is, when the direction of light and the direction of the spin magnetically recorded on the transparent magnetic layer 2 by the 
magnetic head (not shown) are parallel, it is for the big Faraday effect to arise. 

[0021] moreover - as a multilayer 3 and the transparent dielectric films 9a and 9b for four - especially - restrictions - not 
receiving - aluminum 203, MgO and BeO, Y203, Sn02, In03, Si02, ZnO, and Ti02 etc. -- although material can be used 
suitably - most general Ti02 Si02 Combination is sufficient. The number of layers which carries out a laminating has about 
10-50 good layers. A quartz substrate etc. is used as transparent substrates 5 and 6. 

[0022] The plane of polarization of polarizers 7 and 8 is set as the direction in which contrast is attached most by rotating one 
plane of polarization. 

[0023] The gestalt of operation of the second of this invention is explained based on drawing 2 and drawing 3 . The same 
portion as the portion shown with the gestalt of the aforementioned implementation is shown using the same sign, and 
explanation is also omitted (suppose that it is the same also with the gestalt of the following operations). It replaces with one 
of the two's multilayer 4, transparent substrate 6, and polarizer 8, and consists of gestalten of this operation as a 
magneto-optics element 12 by which the laminating of a reflecting layer 10 and the substrate 1 1 was carried out to one side of 

| the transparent magnetic layer 2. That is, it considers as the reflected type magneto-optics element 12 to the penetrated type 

•magneto-optics element 1. 

[0024] Although increase of the magneto-optical effect and the high image display of contrast become possible as well as the 
case of the gestalt of the aforementioned implementation when based on the gestalt of this operation, since it is reflected by 
the reflecting layer 10 and outgoing radiation of the light which carried out incidence towards the transparent magnetic layer 2 
from the multilayer 3 side is again carried out through the transparent magnetic layer 2 and a multilayer 3, the enhancement 
effect of a Faraday-rotation angle is doubled (it becomes twice [ about ]). 

[0025] After using Ag, aluminum, etc. here, and forming in it by the general vacuum deposition, the sputtering method, etc. or 
making it mix white particles, such as Ti02 and MgO, with adhesives about the aforementioned reflecting layer 10, it applies 
on a substrate 1 1 and you may make it make it stick on the transparent magnetic layer 2. As a typical reflecting layer 1 0 
formed by such method, aluminum, SiO, Ag, and the aluminum203 grade are known well. 

[0026] By the way, the principle (how to attach contrast) of the image display at the time of applying the reflected type 
magneto-optics element 12 to a display is explained with reference to drawing 3 shown typically. About the transparent 
magnetic layer 2, a picture portion (portion to make it dark) shall be set to magnetization section 2a (the arrow 13 shows 
magnetization direction = spin) magnetized in the direction of thickness by the magnetic heads, such as a bar magnet, and the 
non-picture portion (portion to make it bright) shall be set to non-magnetized section 2b here. First, as shown in drawing 3 
(a), when a beam of light carries out incidence to a polarizer 7, the plane of polarization 14a and 14b of the direction which 
can pass along this polarizer 7 carries out incidence to the transparent magnetic layer 2 through a multilayer 3. Although the 
light which carried out incidence to magnetization section 2a among the light shown by the plane of polarization 14a and 14b 
which carried out incidence to the transparent magnetic layer 2 rotates only the Faraday-rotation angle theta and carries out 
incidence to a reflecting layer 10 as shown in drawing 3 (b), incidence of the light which carried out incidence to 
non-magnetized section 2b is carried out to a reflecting layer 10 as it is. It is reflected in the state of the plane of polarization, 
and as shown in drawing 3 (d), incidence of the light which carried out incidence to the reflecting layer 10 as shown in 
drawing 3 (c) is again carried out to the transparent magnetic layer 2. Although it faces to a polarizer 7 through a multilayer 3 
as the light which carried out incidence to magnetization section 2a rotates only the Faraday-rotation angle theta again at this 
time (sum total, 2theta) and it is shown in drawing 3 (e), the light which carried out incidence to non-magnetized section 2b 
faces to a polarizer 7 through a multilayer 3 as it is. Since the plane-of-polarization 14a side is rotating in the direction which 
cannot pass a polarizer 7, the state of the plane of polarization 14a and 14b at this time becomes dark, and since the 
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plane-of-polarization 14b side is still the direction which can pass a polarizer 7, it becomes bright. Thereby, the image display 
of magnetization section 2a to which the contrast to which non-magnetized section 2b becomes bright was attached becomes 
possible darkly. 

[0027] although it is a display principle similar to the liquid crystal display as it understands also from the theoretic ** type 
view shown in drawing 3 , in order [ namely, ] to rotate plane of polarization - the transparent magnetic layer 2 - Faraday 
rotation - magnetic rotation is used Incidentally, small [ a Faraday-rotation angle ], if it is in the former, as mentioned above, 
since the transparency of a transparent magnetic layer was bad, the magneto-optics element is not used as a display. 
[0028] The gestalt of operation of the third of this invention is explained based on drawing 4 . Although the magneto-optics 
element 1 5 of the gestalt of this operation is extremely similar to the magneto-optics element 1 shown in drawing 1 
structurally, the manufacture methods differ especially with the gestalt of this operation. Although a multilayer (the 1st 
multilayer) 3 is formed on the transparent substrate 5, next the transparent magnetic layer 2 is first formed on a multilayer 3 
and a multilayer (the 2nd multilayer) 4 is further formed on this transparenTmagnetic layer 2 with the gestalt of this operation 
After performing these membrane formation processes by the film method continuously, the magneto-optics element 15 is 
produced by sticking polarizers 7 and 8 on the superficies of the transparent substrate 5 and a multilayer 4 respectively. Film 
methods, such as general CVD and PVD, are used as a continuation forming-membranes method in this case. 
[0029] According to the gestalt of this operation, since a multilayer 3, the transparent magnetic layer 2, and the membrane 
formation process of a multilayer 4 are performed continuously, a laminated structure can be formed, without air etc. 
completely entering into the interface of the transparent magnetic layer 2 and multilayers 3 and 4. Consequently, production 
of the ******** structure for making light localize becomes certain, and structure for increasing a Faraday-rotation angle can 
be realized easily. It seems that moreover, adhesion between transparent substrate 5 and a multilayer 3 is not spoiled since it is 
not necessary to heat the transparent substrate 5. 
[0030] 

[Example] The first example of this invention is explained with reference to drawing 1 . First, they are Ti02 / Si02 by the 
reactive-sputtering method which used the mixed gas of oxygen and an argon on the quartz substrate 5 with a thickness of 
0.5mm which ground the front face, and 6. The laminating of every 1 5 layers of the cascade screens was respectively carried 
out by turns by 900 A of thickness, and multilayers 3 and 4 were formed. Therefore, two sets of the set of the quartz substrate 
5 and a multilayer 3 and the set of the quartz substrate 6 and a multilayer 4 are formed. It continued and solidified on both 
sides of this distributed liquid after 54-hour distribution using the ball mill with which the ultrafine particle 
(Bi2DyFe3.8aluminum 1 .2019) of 600A of mean particle diameters and naphthenic-acid bismuth (toluene solution) of Bi 
substitution rare earth iron garnet produced by the coprecipitation method were mixed at a rate of 1 : 1 on the non-substrate 
side of the multilayers 3 and 4 of the two above-mentioned sets. The thickness of the transparent magnetic layer 2 after 
solidification was 0.3 micrometers. The coercive force He at the time of impressing and measuring a magnetic field at right 
angles to a substrate side to a magnetic layer with a thickness of 0.3 micrometers which the same distributed liquid was 
applied [ thickness ] on the quartz substrate, and incidentally dried it was 600Oe(s), it had the perpendicular magnetic 
anisotropy and the permeability to light with a wavelength of 600nm was 62%. Next, the polarizers 7 and 8 of the shape of a 
commercial film were stuck on the superficies side of the quartz substrates 5 and 6, and the magneto-optics element 1 was 
completed. Thus, when the Faraday-rotation angle on the quartz substrate 6 is measured about the produced magneto-optics 
element 1 using the magneto-optics measuring device K-250 by Japanese duty light incorporated company (wavelength of 
520nm of use light), micrometer is obtained in 8 degrees /. Moreover, after carrying out magnetic recording to the transparent 
magnetic layer 2 using a bar magnet (surface magnetic-flux 3 KG) with a diameter of 1mm from the outside of a polarizer 7, 
when it is set as the direction in which contrast is most attached on the other hand by the thing of the polarizers 7 and 8 for 
which a polarizer 8 is rotated, clear contrast is acquired at the Records Department and the non-Records Department. 
[003 1] When incidentally formed the thickness of distributed liquid as first [ to this example ] example of comparison, and 
formed the transparent magnetic layer as 1 micrometer, it did not have multilayers 3 and 4 and also it produces on the same 
conditions as the first example, even if a Faraday-rotation angle stops [ micrometer ] in 3 degrees /and it performs magnetic 
recording by the bar magnet, contrast is not attached at the Records Department and the non-Records Department, and a 
picture cannot be checked by looking. 

[0032] Moreover, when the particle of 1 800A of mean particle diameters of Bi substitution rare earth iron garnet produced by 
the coprecipitation method was used as second [ to this example ] example of comparison and also it produces on the same 
conditions as the first example, the coercive force He of a transparent magnetic layer is 800Oe(s), and a Faraday-rotation 
angle stops [ micrometer ] in 6.4 degrees /. 

[0033] The second example of this invention is explained with reference to drawing 2 . this example does not produce the set 
of the quartz substrate 6 and a multilayer 4 according to the first example of the above fundamentally, between the reflecting 
layers 10 by aluminum with a thickness of 2000A formed on the quartz substrate 5, and the set by the side of a multilayer 3 
and a substrate 1 1 - the transparent magnetic layer 2 (material --) thickness etc. the aforementioned example - being the 
same - after forming, the polarizer 7 of the shape of a commercial film was stuck only to the quartz substrate 6, and the 
magneto-optics element 12 was completed Thus, when performing magnetic recording by the bar magnet and carrying out 
incidence of the light about the produced magneto-optics element 12, the reflected image to which contrast was attached at the 
Records Department and the non-Records Department can be checked by looking. Double precision doubles by reflection and 
the Faraday-rotation angle in this case increases [ micrometer ] in 16 degrees /to 8 degrees/micrometer of the first example. 
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[0034] When it did not have a multilayer 3 and also incidentally produces on the same conditions as the second example as 
third [ to this example ] example of comparison, a Faraday-rotation angle stops [ micrometer ] in 6 degrees /. Moreover, it was 
the grade which can be faintly observed also as a picture after magnetic recording, and was the bad reflected image of 
contrast. 

[0035] The third example of this invention is explained with reference to drawing 4 . Also in this example, fundamentally, 
although it applies to the first example, the manufacture methods differ. First, like the case of the first example, after carrying 
out membrane formation formation of the multilayer 3 on the quartz substrate 5, membrane formation formation of the 
transparent magnetic layer 2 by the iron ultraflne particle film was continuously, carried out by evaporating iron, introducing 
argon gas and dry air in the chamber of the vacuum evaporation system, so that it might become 3000A thickness (the mean 
particle diameter was 70A). Furthermore, it was made to continue and membrane formation formation of the multilayer 4 was 
carried out on the film of the transparent magnetic layer 2 by the reactive-sputtering method. After such a continuation 
membrane formation process end, the polarizers 7 and 8 of the shape of a commercial film were stuck outside, and the 
magneto-optics element 15 was completed. When a Faraday-rotation angle is measured about such a magneto-optics element 
15, there are few wavelength dependencies of use light and a 9 degrees [/micrometer ] Faraday-rotation angle is acquired by 
the case where it is the light which is the wavelength of 550nm. Moreover, the coercive force He of the transparent magnetic 
layer 2 is 400Oe(s), and had the perpendicular magnetic anisotropy. Moreover, after carrying out magnetic recording by the 
bar magnet, when incidence of the light is carried out and it is observed, clear contrast is acquired at the Records Department 
and the non-Records Department, and a picture can be read clearly. 

[0036] When it did not have multilayers 3 and 4 and also incidentally produces on the same conditions as the third example as 
fourth [ to this example ] example of comparison, a Faraday-rotation angle stops [ micrometer ] in 2.2 degrees /to light with a 
wavelength of 550nm. Moreover, even if it performs magnetic recording by the bar magnet, contrast is not attached at the 
Records Department and the non-Records Department, and a picture cannot be checked by looking. 
[0037] 

[Effect of the Invention] The multilayer of the couple to which the laminating of a majority of two kinds in which a refractive 
index differs from a transparent magnetic layer of transparent dielectric films is carried out by turns and which according to 
the magneto-optics element of invention according to claim 1 pinches its aforementioned transparent magnetic layer, Since it 
has the polarizer of the couple arranged by the superficies of these multilayers Since can make the light which carried out 
incidence stored in the transparent magnetic layer between multilayers according to a localization phenomenon, the 
magneto-optical effect of a transparent magnetic layer can be increased, and the Faraday-rotation angle can be increased, in 
addition the polarizer of a couple is arranged by the superficies of a multilayer It is not necessary to also make especially 
substrate temperature into an elevated temperature, and the high image display of contrast becomes possible, in this case, it is 
not necessary to use the special transparent magnetic layer using element substitution etc., and, therefore, it can be applied 
the usual transparent magnetic material is sufficient and / large-area-izing is also easy and ] suitable for a display. 
[0038] The multilayer which the laminating of a majority of two kinds in which a refractive index differs from a transparent 
magnetic layer of transparent dielectric films was carried out by turns according to the magneto-optics element of invention 
according to claim 2, and was arranged in the one side side of the aforementioned transparent magnetic layer, Since it had the 
polarizer arranged by the superficies of this multilayer, and the reflecting layer of the aforementioned transparent magnetic 
layer arranged in the side on the other hand, although it increases the magneto-optical effect like the case of invention 
according to claim 1 and high image display of contrast can be made possible Since the light which carried out incidence 
towards the transparent magnetic layer especially from the multilayer side is reflected by the reflecting layer and outgoing 
radiation is again carried out through a transparent magnetic layer and a multilayer, the enhancement effect of a 
Faraday-rotation angle can be doubled. 

[0039] According to invention according to claim 3, it sets for a magneto-optics element according to claim 1 or 2. a 
transparent magnetic layer Since it is formed of the ultraflne particle and binder of the magnetic substance of 1000 A or less of 
mean particle diameters While being able to form a transparent magnetic layer thinly and being able to raise the transparency 
Since it becomes the interface structure of the state of the contact surface with a multilayer becoming smooth, and being [ air ] 
hard to enter and the loss of light is lost, eye ******** f or making light localize can become certain, can realize increase of a 
Faraday-rotation angle simply and certainly, and can raise the degree of application to a display. 
[0040] According to invention according to claim 4, the big Faraday-rotation angle at the time of writing in a transparent 
magnetic layer based on image information, since the transparent magnetic layer was formed in the direction perpendicular to 
a multilayer of the magnetic material which has a magnetic anisotropy in the magneto-optics element according to claim 1,2, 
or 3 and the Faraday effect arose, when light and spin were parallel can be acquired, and a good display can be performed 
when it applies to a display. 

[0041] The membrane formation process which according to the manufacture method of the magneto-optics element invention 
according to claim 5 is made to carry out the laminating of a majority of two kinds from which a refractive index differs of 
transparent dielectric films by turns, and forms the 1st multilayer on a transparent substrate, After performing continuously the 
membrane formation process which is made to carry out the laminating of a majority of two kinds from which a refractive 
index differs of transparent dielectric films by turns, and forms the 2nd multilayer the membrane formation process which 
forms a transparent magnetic layer on this 1st multilayer, and on this transparent magnetic layer, By sticking a polarizer on the 
superficies of the aforementioned transparent substrate and the 2nd multilayer of the above respectively Since the 1st 
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multilayer, a transparent magnetic layer, and the membrane formation process of the 2nd multilayer are performed 
continuously A laminated structure can be formed without air etc. completely entering into the interface of a transparent 
magnetic layer and a multilayer, production of the ******** structure for making light localize becomes certain, and increase 
of a Faraday-rotation angle can be realized easily. 



[Translation done.] 



